













学校编码：10384                                           密级       













Study of Physical-Biological Coupled Model Building and 







              江毓武 副教授 
专  业 名 称：环 境 科 学 
论文提交日期：2013 年 5 月 























另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的




声明人（签名）：             



























（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 






声明人（签名）：             





























跃层提供硝酸盐（NO3）；光照和营养盐对光合作用的限制作用使 NO3 的 大生
物吸收出现在跃层的位置。由于西通道的地形较浅，水体透光度高，跃层以下的
高浓度 NO3 也被大量消耗，同时上升流将下层 NO3 带至上层，进一步增强了该
通道 NO3 的消耗。相比之下，东通道的水深较深，跃层以下的 NO3 不被生物利
用，保守性的行为使得输运的距离更远。因此，通量统计结果显示，东通道为海
峡贡献了大部分的溶解无机氮（DIN）；由于 DIN 被大量吸收转化为颗粒有机氮
（PON），西通道贡献了 45%的 PON，其中 30%来源于珠江冲淡水。模型估算夏
季由南海进入台湾海峡的 DIN 和 PON 的通量分别为 1.8 和 4 kmol/s，通过海峡
北部流出进入东海的 DIN 和 PON 通量分别为 0.8 和 5 kmol/s。利用 Redfield 比
值（C:N=106:16），模型估算出台湾海峡夏季的平均初级生产力约为 300 mg 



















层水进入海峡的 DIN 通量高达 1.63 kmol/s，与夏季相当。由于冬季 DIN 的生物
吸收缓慢，大部分进入海峡的 DIN 通过海峡另一侧流出，因此由海峡南部流入
的 DIN 和 PON 的净通量分别为 0.57 和 0.45 kmol/s，海峡北部 DIN 净流入通量
为 0.32 kmol/s，PON 净流出通量为 1.34 kmol/s。模型估算台湾海峡冬季的平均



























In this study, we built a coupled physical-biological numerical ocean model 
(ROMS-NPZD) with the climatological forcing. The comparison among model, 
in-situ and remote sensing data shows the model is acceptable comping with the 
observation. The model can capture the basic hydrographic, nutrient and planktontic 
distributions in the strait. In summer, the Asia monsoon drives the South China Sea 
(SCS) surface and subsurface water intruding into the TWS via the western and 
eastern routes separated by the Taiwan Bank. The cool and eutrophic SCS subsurface 
water oucrops at main upwelling zones, leading the local low SST and high sea 
surface chlorophyll. In winter, the cold, fresh and eutrophic Min-Zhe Coastal Water 
(MZCW) meets with the warm, salinity and oligotrophic Kuroshio Branch Water 
(KBW) at the middle TWS. Due to the limited light and strong mixing effect, the 
chlorophyll content in the strait is low.  
Primarily, the model identifies two routes of the nutrient transportation in the 
TWS in summer, i.e. the western route - channel between Gaungdong-Fujian coast 
and Taiwan Bank, and the eastern route - Penghu Channel, which is coincident with 
the intrusive routes of SCS subsurface water. The diagnostic analysis illustrates 
advection and mixing supply nitrate (NO3) below the nitricline and within the 
nitricline, respectively, meanwhile the maximal depletion of NO3 assembles around 
the nitrciline determined by the NO3 transportation and the avialiable light together. 
Due to the shallow topographyat the western route, the NO3 below the nitricline is 
also largely consumed by phytoplankton. Beside that, the coastal upwelling intensifies 
the NO3 uptake in the route. Hence, the NO3 is almost exhausted in the western route. 
Whereas the route contributes about 45% of the PON in the TWS, of which 30% can 
be attributed to the Pearl River. On the other hand, NO3 transportation is conservative 
below the nitricline in the eastern route, which contributes the whole NO3 supply in 
the TWS. The model estimates that the inputs of DIN and PON from the northern SCS 















ECS are estimated to be 0.8 and 5 kmol/s, respectively. Accroding to the Redfield 
ratio (C:N=106:16), the model estimates the Primary Production (PP) of the TWS in 
summer is about 300 mg C/(m2·d), the New Production (NP) is about 75 mg C/(m2·d), 
value of f is 25%. In addition to that, the tide contributes negatively to the northward 
transportation of the nutrient. Although the primary productive is significantly 
increased by the tidal mixing effect at the Taiwan Bank upwelling zone, the PP in the 
TWS was decreased by 3% approximately. 
The model also illustrate the nutrient routes in the TWS in winter that are the 
Min-Zhe coast and the Penghu Channel. The model estimates the influx of DIN from 
the Min-Zhe costal water is about 2.21 kmol/s; the influx from SCS subsurface water 
is 1.63 kmol/s which is comparative to that in summer. The model estimates the net 
flux of DIN at the northern TWS is inflow and the influx is 0.32 kmol/s, but the net 
flux of PON is outflow and the outflux is1.34 kmol/s; at the southern TWS the net 
influxes of DIN and PON are 0.57 and 0.45 kmol/s, respectively. The PP in the strait 
in winter is estimated about 257 mg C/(m2·d), the NP is about 117 mg C/(m2·d), value 
of f is 45%. 
Basing on the ctitical turbuence theory, this study firstly explains the meachism of 
the “bloom” at the middle TWS by combining numerical model and theory analysis. 
Druing the relaxation of the northeastern monsoon, the turbulence mixing is less than 
the critical turbulence at the upper layers, the rate of the phytoplankton net growth-up 
exceeds the vertical mixing rate and the phytoplankton becomes to increase. Moreover, 
the suitable temperature and the sufficient nutrient at fronts generate the maximal net 
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